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A carefu! study of these curves will show many very interesting peculiarities. 

lst, There 18 quite a marked minimum in the sun spot and ma netic declination 
curves between 1878 and 1879. 2d, The fluctuations in the Yatter Correspond 
rte closely with those in the former, occurring, however, in many instances, 

om two to three months later. The enormous increase of sun spots in April, 
“8, June, and July, 1886, has no such marked increase in the magnetic dedi- 
pntion, and may be due to a large number of smaller spots having been connted 

those months. Sd, There seems to be no close connection between the hrst 
two curves and either the range in air presstire or the mean temperature. 
4th, There is a slight indication of a diminution of clouds and precipitation 
during the minimum of the sun spot period, but if there be a direct and im- 
portant conucction it is lar ely masked by other forces. 

I n  presenting this methoi of investigation aud these almost negative results, 
it is not intended to assume that the questioll of a connection or non-connec- 
tion is b any means settled. It is simply an indication tllat, irl common with 
nearly a i  other investigations in this line, this method of attacking the problem 
~ v e s  only negative results. The meteorolo ‘cal elements are affected by 80 
many causes, which serve to mask the real egects from any cosmical or su ra- 
terrestrial force, thnt we cannot hope to obtain a satisfactorv solution untifwe 
a re  enabled to eliminate all other forces distucbing the one uhder consideration. 

I t  is 
evident that taking a monthly mean of any element will frequently smooth out 
the very effect we wish to study. Now, taking the tem erature, it would seem 
that a dnily curve of this element, when compared with t i e  daily sun spot curve, 
mi ht show n connection which could not otherwise be obtained, but before 

of day ana night, high and low pressure, invisible vapor in the atmosphere, 
clouds, preci itation etc. I t  is evident that clouds would have contrary 
effects at nigEt and ’in the daytime; in tho first case they wonld tend to in- 
crease the temperaturel and in the lntter to diminish it. 

The whole problem is much more complicated than appears at  first sight. 
Incidentally, severnl very interesting points are brought out by the last three 
curves. lst, With very few exceptions the winters of odd years are relatively 
cold, and those of even yenrs are warm. 2d, Tngcnernl the warm months have 
the least clouds and the cool months the most. 8d, As was to be expected, 
the curves of cloudiness and precipitation are very similnr. 

A single exnmple may be given in a possible line of investigation. 

suc % coni mison could be made it would he essential to examine the influence 

ItESlJLTS OF ANEMOMETEB OBSERVATIOSS AT SEA. 
[BY I’rof. h A X K  \VALDO.] 

On a voyage from Baltimore, United States, to Bremerhaven, German{, 
from September 28th to October 16th 1882, on board the steamship “Ohio, 
three a?omometers were expose&-h’o. G27 on cross piece of the mainmast 
about eighty feet above the water. No. 619 just over the front edge, nnd or 
the top of the awning frame of the Eridge, about thirty-five feet above thf 
water ; NO. 621 on the wheel-house, near the stern, about twenty-seven feel 
above the wnter. The anemometers were of the Robinson form, with cups 4 
inches (101.6 mm.) i n  diameter and arms 6.72 inches (170.7 mm.). These art 
the dimensions of the standard instrulnent of the Signal Service. l’he anemom 
eter on the br i t  e blew off early in the series of observations and was renderec 
unserviceable. h e  few readings are of use in showing results of the exposures 
The instruments had all been compared with the Signal Service standard, fron 
whmh they did not differ more than four per cent. -They were apparently new 
and in perfect condition at  the time of mountin on shi board, and, with thr 
exception noted, remained in good condition as fong as t!ey were in use. 

Analysis of the problem. 
w e  observe: let, the true direction of the ship’s course ; 2d, the motion o 

the ship in an hour ; 8d, the estimated true direction of approach of the wind 
4% the anemometer reading for the hour. this is the resultant effect of thl 
v$ocltY of the wind and of the steamer. kequired the true velonly of thl 
wind for the hour. 

To avoid onerous calculation I have devised a yaphien1 method of solvini 
the hian le between the ship and the wind, as fol OWE: 

to the anemometer reading. Lay off another line be ‘nning at 0 nnd formin, 
a n  angle of 1 point (lip) with this first line. 6 n  #e second line mark 01 
Spaces 0, 1, 2, 3 ...... 16. 17, 18, corresponding to knots (sea miles); these to 11 
on.the same actual scale as the divisions of the first lines. Then throu h th 

will be 18 of these lines. 
Take a pair of divider 

and U s e ,  8 8  follows: We have given the anemometer reading, the space passel 
oyer by the steamer, and the angle, expressed in points, between !he tru 
wind direction and the shjp’s course. Select the sheet on which the lines ar 
at the c o m e t  angle. Adjust the dividers to the number of miles recorded fo 

I J ~ Y  0 B on n line on a coiivenieut scale 0, 1,2,8, &c., pnrta which correspqn‘ 

Polnb 1, 2, 8 ...... 16 17, 18 draw lines parallel to the first line drawn. %her 

The same is done for angles 2 pointa, 8 points, &c. 
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e hour by the anemometer, by means of the first line above. . Then place 
le leg of the dividers at  the Intersection of the two ori mal lines. 
th the other leg until the free end falls on the parallel i n e  drawn througg 
e diyisions corresponding to the space passed over by the ship in the hour. 
?t the free leg rest on this intersection and, by readjusting the dividers, let 
e other leg touch the end of the same parallel line, where it intersects the 
Fond line, drawn at the division which mnrks the space passed over by the 
ip. Take up the dividers unchanged and find how many miles on the firat 
le drawn correspond to the distance between the points of the dividers. This 
stance is the true wind movement for the hour. 
Table I shows: lst, the wind estimated on the Beaufort scale, 0-12 * 2d, the 
imber of hours for each anemometer corresponding to the wind velocity ip 
,e first column ; Sd, the reduced mean anempmeter indication for the same 
me (true wind velocity): 
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From Table I, by a raphia1 construction, we obtain, approximately, the 

rind velocit correspon%ng to each figure of the Beaufort scale at each expo- 
ure, as in $able 11: TABLE 11. 

1 2 8 4 G 6 7 8 9 Beaufort scale. 
6 12 1 G  17 20 27 30 42 64 hfainmwt (80feet). 
7 10 13 17 25 82 40 48 47 \.Vheel-house (27 feet). 

12 18 22 25 28 50 52 57 48 Bndge (%feet). 

Table I11 gives a comparison between these resnlta and those of Prof. R. H. 
Icott, in England (Quarterly Journal Meteoroloecal Society, Vol. I1 p. 109). 
>olumn five?s formed from Table 11, by takin the mean of the three am-. 
nometers, pving a weight of 1 to the bridge a n f  weights of 8 to the other two 
o allow for the number of observations: 

’ TABLE 111. 
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Comparing the results nt twent -seven and eight feet, we find that up to 
17 miles per hour there seems littfe difference. but i o m  17 to 42 the lower 
nstrument gave the hi her readin ve the higher 
reading. h o  record 0% hoisting 8; mainsail was kept, and t% sail, thou.gh 
imall, might have deflected the wind, causing smaller readings on the man-  
mast. 

and above 42 the upper 
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